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(54) CATALYTIC ELECTRODE, ITS MANUFACTURING METHOD AND FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain both electron a 
conduction and ionic conduction in a catalytic electrode. 
SOLUTION: A catalytic electrode 22, which is an 
electrode on an anode side of a fuel cell, is comprised of 
carbon particles 32, which hold catalysts 34 on their 
surfaces, and a polymer layer 36 which links the carbon 
particles 32 with each other, while covering the surfaces 
of the carbon particles 32. A polymer, that constructs the 
polymer layer 36 is a block copolymer made of a 
monomer, which becomes the synthesizing material for 
the polymer having electron conductance, and a 
monomer which becomes the synthesizing material of 
the polymer having a portion conductance. In the 
catalytic electrode 22, an electrochemical reaction is 
proceeded on the catalyst 34 by using hydrogen supplied from a gas diffusion electrode side, 
and protons which are generated by this reaction move toward an electrolyte membrane side 
and passing through the polymer layer 36. The electrons generated by the reaction move 
toward the gas diffusion electrode side, passing through the carbon particles 32 and the 
polymer layer 36. 
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mm i ] mm^mzfrntzmmzzte 

* 'J vt^flW* * &«><Z>tt W 4&«*2«>*./-?£«:7 r 

p ? >£fl£3i^c*4eift««fc4*&«M«fi. 
[iS*3f 2 ] ME-* *>@tttfcl*. h >e^fit? 

* * * ✓ t* *!# 2 gettcMtt«a&> 
[ I5*3g 4 ] HSflftiK& WflSttHtt* fc* * C 4 

[ Ii*Jg 5 ] Mttftttltt*, SfflK H£tttt€ 

mme ] mux »j t«, ^niyp-; 

«*-C* * C £ eftftt 4 T 1 4 ^ U 5 i 

«i4©lHK: % *'J*a^»rtSn*C4iCJ:vc, bv 
S2*WSS^?Lffi* 4 U C «MS $ *l * C 4 *#* 4 * 

mm s ] «3Mt^it*4Hr*tt4tefi*6tt 

2H' + 2e' + { !/2> 0, - 
H* + < 1/2) 0* - H,0 
[ 0 0 0 4] ( 1 ) ^1*7 K|R«U<$tf 
I/. (2) 3«**v-K«KteW&Sl£&*0. <3> 

rot. a* t aHiMn&<r»fen&«tc > cKfTTe. 



(2) M200 1-202971 

2 

io mm i2] guffiS { b > igcsew** <j ?tt % 

i!y la^S 4 UC . 1 * 1, 7 <, ^rtwMBfiMDlWI 

*B «B 4 C 4 Mvtt4 f tttfMft. 

20 [ 0 0 0 1 ] 
[ 0 0 0 2] 

^ «&^»3prc ^ ^>gg4 o r ^D^nr c * 6. «f4s 
r-WttTi-WoDSS^tit-nccwi/r, *^^^w 

4 K <fc T , W TCCftr «»ft*El£3Mi?fT * ♦ 
[ 0 0 0 3 ] 

• < 1 ) 

H*0 -<2> 
- < 3 ) 

[ 0 0 0 5 ] C ^ &fl>UlaS4 l/Ttt, a^E^fi 
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3 

dW&n-a** «HT3 - 1 5 8 4 9 0^£ 

«^>o *>4l>i*, &Hfc^&ffifcT4*-#>»tt 

** - * v mm zvzcttc**? xtummtntat *> 
HMcttabn-ct*. cv^ttmmfevit. tone 
*m&m*%&i£ aft s vcffis? zct h t ft 
cc. u -?*bi*4c 4 vmm&mmzm^s 
n*. 

[0006] 

*ffKH*>4fc©r**J. «*£«144^*>g«tt4 

**ti^fi*^fe^r. ^+£t?*4«^*fc->fc. 

*N*fltB4>8tt4 orfflv^c t(c j; -j r 
OFSSPteW* M * 6 K VOS^eMt *»B* * ©KB 

[0007] *fflK^&ffi»T4rt-#>B» 
^4. *<*>e»tt*WT*»«tt#tf^ 4 3^*0*1* 

G^tt^S^ §6«? 4fcafrtc«*tt*S* oc 4 * - 

1 0 0 0 8 ] *^<^fesS«fefeJ:CJ c ISjS«@as«:*3i 
[0009] 

4>ft < 4 «>-»««W *i*«tt»|WS>|(ll»*m* 

tl. «^«t*irr4* 
4fca^ffi4ft4»l©*./-*4. ^*>e»tt*w 

^/a;' j>#ass<tit:ft4c4*»»4 , r4. 



(3) 1*112 0 0 1 -2 0 2971 

4 

& wf 4 * y £*&ir 4 & ± * 4© 2 

[0 0 i 1 ] C©J:^tt*W«aK:«fc*i«, S?Effli 
10 *WT4*yTt$m'*Wft©*M4«f4*l©€ 4 /. 
^4. * >e*lt*WT4* ^?:^l»Wt 

yTKj:^r±B*y^Bt«j«r*fc», *y?« 
i mnr 4«»f t^mw* xm. s n^s^to j: 

[00 12] ttte, ±fi»l t»2«E>*/^4 
tt. £f lffl«©*y^C**£&»*at'. ftM£#* 

4c>fcW2o*^u:, *h*ft, ttKtt^^^b 
[ 0 0 13] ^W^ttjlWficctec^C, lylS^ 

[ 0 0 I 4 ] COJ ^ttMMmfCteC'T, m8fV2 C5> 

[ 0 0 1 5 ] ^^t^ii> tM9MHIS(CiH,it, n 

©Aiftltrti'rntt, MMttScctei'TT. ±BMifi 
tCct: ->trt>WH*t»flf 4 c 4^*4. 
40 [o 0 16] « fc, *^cM*««K(ctei*r. mass 
tttttt. »ffl«c ^ ISfe^^ 4 * - tf> tt-f* fE> ft 
4C44M:4><fcl*. COA^ftHWtimi*. MMS 
Sr(<: te i * r. ±12* 'J -?§ccJii^x * - iofe^tc j: 

[0 0 1 7 ] «4C'», *^(DJSa«SStCtei^C, W 

»i«y^t y*? ha^o? *#as#t?Jb4c4 4 

[ 0 0 18] *fc, -*«W<C««S«i*, m&Et< <J-?JB 
50 jaS*i4C4fccfc-7T 1 »lffl«WW«#>fl,*l*4l,t: 
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(4) 

5 

r MHSSrt SK>«6«k: * -CflJt* * C 4 #t?« . titt 
r. < a > i>«C < 4 <>*iS«:pi^«t«:fliL&Ji!k«tt* 

< c > mcoffi&t&mLtm&x y -?4*jf_£u*c, £ 

*f$*.£C4£^g4?£ 0 
[ 0 0 2 0 ] C OJt *> ftMMSc[)H&#ttcc 

&&W)tfRi a 2 oo* ✓ 4 « r P * J? $ 

ewtt 4 >r * > g«tt 4 <omto>im z % »Kf8 * 
*t>. *a $ n* tttt%&£ tot > t: ccgM 

[ 0 0 2 2] C <OX *> tmm&VWl&ti&K.teK >X , 
IB6T4C4**C84. 

[ 0 0 2 3] $ fc, *m<C'ffkm&®<rMmmcid\,> 
X. NBtMttiS, *ffl^8flSaS««:flJ#f 

w. ±isi<y^D^r^-K>^<:i:-rSc^ 40 

eW^«#Sft*«6tt««*tt6T*C 4^-C#4 0 

[ 0 0 2 4 ] ft^i'it, *a«(oififi«*fi^«a*ft tc 

^7'o v > £M £#r'6 « C 4 4 L/C fcJ:K 
[ 0 0 2 5 ] *£fl<D«$M««t* % SttCWWfr***, 
«5KtoC-f. Bfiga^/x4>©.«»4:jS«R4 0'C« : f*$ 
JnZfjjr ><BjJ»4# }*»ft*Kfc*MW 4 C 4 cc 



WB2 0 0 1 -202 97 ! 

[ 0 026] fc!_fc<DJ: ^ic«.«sn^c*#fe«c^e4Sffe 

4* 

[ 0 0 2 7] C©J: ^ ttSM«ftttlJ:W*, is»3ft** 

•*4iwb# -f*>e«tt4* 
& c 4 cc j; o r , m&<t&m.mc # ^ s o' << 

MMtcctot'-C. *cMBHrt4tt<r«±S**Ct#r* 

4. *fc> mmiimm^mm^cti'cj: 

*?. *ll««fi±(*<0S J H2»'tt*iS»*C4^C*, & 

»* « 6 b^mimk* Ait * * c 4 k ct 0 , kis $ n 

fc ^x^ltmSC[>A^MHK(C 5 -CJWtff 4 C 4^pj 
[ 0 0 2 8] 

ill 2 4^ X Um 3 iCS^C^C . S4r jU 2 0 cc J: X m.« $ 
[0029] < 1 ) %f4Ssft 1 5<Dmfi£ : ^milk ! 5 

fAicc, ***2 0tt. ^H^li2l4, @«¥Mil2 

1 =£}Rf#Or-y-> M ^ ?SS«rteT-*f^>ftaSSg2 
2, 2 3 4, C©*>hV*^1»a*:S6CCW»1-*- 

ato^a*»B2 4, 254, cftfi>o>$mztfM£ 

MC2 4,25 <Wf «J* 6 $ e> (d^t*^ 

2 6a, 2 6b4^^#^Snrc^, CCr. -teMu 
-a?2 6a, 2 6Dtt, #:M£im&2 4, 2 5<tOM 

9A<D£fAtiSm®2 4 4-b^L^-# 2 6a iOM^iiSg 

mixffiak 2 7 p^as nr too. * v - k«©^^ 

[ 0 0 3 0 ] ■HHM2 l tt, H*«»*Wtt. 
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[ 0 0 3 1] MISS 2 2, 2 3 tt. &9tcttg£ili$ 
Ufc * - # 4 'J 6 3» h ft 4 0 > 

tc»«r&c:i«:j:-jt:»«8n&, c<&j£««fi2 

2, 2 31*. H«Ufe«ib*KI^iWT*6(«l«r* 
0. *^0R^tfJ&*4#, *©Bl/t*|iafcJ:tX 

[ 0 0 3 2] XZimm 2 4, 2 5 tit. «i«V £ 

^?WD**u> (PTFE, MAS? 10 
7U» tc^vC^-r 4C4T'&*<tU<:* 

^tf^-nic^xtiastixi*. »*jU2 o*s 

jftt^CCtt, §iHg«2 l*#Att|KK2 4, 
2S^&#UdinS («B7*>*<J> tSJOT^tf. 
*©HMCtt, RTF Et3- h l/fc±B*-#>^w< 
±K. ^Uc«S*^--A h <l*««:ffi*l/fc*-tf> 
fi-fiilMMl^'J^i^ai^-^h) *fft*t,fc<> 

^-At*fgtt*ttfca. cn^^s^-io^w* 
tmntw l *WW 4. c<r>4*. jti&«-Atfl> 20 

/cm 1 . iMti3 0XK:ri»E^uAttfft-?r % ± 

[0 03 3] *fe;<U-£2 6a. 2 6btt, #*7*8i& 
n4, -fe;n.-^26a, 2 6 btttOitilCC. £?IE<Z> 

ettcDy^*t»rti/r4ao, Rjjsi/fcj^cc. 
fk^a»2sp^.«f i 0 a 2 -cat, »-b^u-* 30 

2 6a. 2eb©H-aecfec»rA:W^aa&fi£T , J , r 

#»«snr^4J:^tt*fr$nr^4:^ &R®tttt 

B3fc5W\J:*tt\ &Hr^b-*2 6a i 2 
5*B«brc»*. fc>U/-*2 6a, 2 6b©*n* 

ncc'H'fflccKasnfe u ^5 4 ttM£?4#AttftBS 

2 4 4©Bt?ttM^SB82 7 Pt»*U fc^U-* 
2 6a, 2 6bCMiBCcea3Aft:V7'5 5t<ttMrr& 
»*A^A*^tttWSff 2 5 t^MtWt^aW 
2 8P*Sdtr4 0 l/fc#->T\ ^<b-^2 6a, 2 40 

a* . 4$hz j wcaspw a 4 w t# a 4 ©an 

* 2 6 a . 2 6 b tt, gffiK&ifcfrC 6n*flgH«»l? 
tt. BSLb, **^tt«*©±i?E»li*ft<, tm -fe 
'Us.-* 2 6 

[ 0 0 3 4] fcfc, #Hr^l/-^©*ifi^.«3nfe U 
^5 4, 5 5©»«tt, ^?JSSS*^s£l/r^Ml»^ 

w i/ t:»h * fcttw fc# a £ Wfr"5iifrc*ntt 

-**fe1»ctt, »*;<u-*©*H«cMtsnfc so 



#■2 0 0 1 - 2 0 2 97 ! 

»J ?'5 4 . 5 56*Wf ^**Snfej*»C>»ttcr)»3fi<!: 
Wfc. H2t?«. *^jU2 0fi)ttrtt:ttm(C«fot' fe 
JWC. *»#Aa»2 7P < tBMk#AaB|2 8P4«:T 

?w:*bi,fc#. ^tt*a*£x4R(c^<aai* 

4*;<U-*2 6t 1 tt, 2H^*u-*2 6G>HffiT\ U 
7544»J:/SS4 3»*ft*nM&'y 4#|S] 4 Jtt -5 J: ^ 
CC L>7\54. 5 5 6&&1/A: (B3MR) . 
[0 03 5] Sfc. ■bMU-*2 6©«fl*K«. 4^ 

©^«jbww*6nrc*4. Bf*#Aa»2 7P«&« 

*4'J^5 4*iStt'r6tflM#Afl l 5 0 > 5 14. ©ft 
**3cS&2 8 P tfUtr 4 »J*5 5ii»ST4BftffA?l 
5 2, 5 3 T'&4o tttt*tt 1 5 tffl^irfet *«C 
tt. S-feMu-»2 63W*4KM#A?L5 0. 5ltt 

■th*n t ^4Sffert«^-eos^^tcRMT4H4 

*fc, &^<ls~*2 6#ffA,4Bfb#A 
?L5 2 . 5 3 tt. m O < ttHBilMtt* *0ftB£HC 
A«ft«#-A F4*J:UWt#AiM] 

[ 0 0 3 6] tl±> flmwt 1 50»*tl*c***Ms 
.'l>2 Q«>llflWCO^ir»WLpfco &RK£ftflHt l 5 4 
UC ffl<fcftr 4 4 S K tt. iJESS 7*fe >:/»J ©Htc 4r 
b - ^ 2 6 * IBS 1/ r *-fe 2 0 * S^JfifBS U ( * 
gftflTCtt 1 0 OS) , «©MHCC3 6tC^«4 4 , 
4 5. «J»1S4 2, 4 3. *>K7U-M0. 4l^r 

Kgur, h 4 testy A*^*#a*«sw* # s^ffi 

4 4. 4 5tCtt*nenai*a-7-4 4A i 4 5A3WSt» 

rc»4o 

[0 03 7] x>K7U-h4 0ii. B4Kl«rrJ:^CC 
2^©^(»ifitf|Ari*4. -^>tt^WA?L4 6, i> 
*> — ?\&Wt{t#Zll 4 7 'C*4o x> K^L — h4 0 4 
««r4»»fi4 2toJ:Wa«fi4 4tt, x>K^l— 

h 4 0iMVA4 2oc^tt&4j^|&y4iaLB(C|3tM>2 
•9©^HKfi*!Pai/ri»4 # CG>&«4#A7U 6tt t -tr 
^b-#2 6©M^4ttMaAA5 0©^&&K|PBCH, 
f^4o ftfe. *S«a«tflfFS'tt4i8«:tt. igf4^' 
A?L4 6 4HSl/ftC^tt^A«i|&aH4^«3n, 

**y ^fttti4?VA7WK«4sffertgwc«sftsn4 0 n 

3gi<: . Bf k# A PL 4 7 tigUla^'' < u - * 2 6 Ofi * i>m 
fk^A?L5 2©4***K4*it , S'4tiB«:««sht:^ 
4. ti6tt«a*flffSii4iacctt. C<&Bffc#A?L4 
7 4a^l/ftV^KfWA«»Sg4;0^$asn. BtX« 
^T4B(k^A^f4«iikrta5tcfS^$n4 # cc 
v. *sw^A«esaB4Kit^A«««iBtt, -en-en 
o^AccWi/'c . ^*»«c(£i;r»f*s©lJi!ffl*j^ vIjde 
tttft -3 tTttMfBfcccftttT 4^S C*4 e 
[0 03 8] x>F^-M1M: i 
-h4 0 4tt»ft4ttStt:2^^fSS4«iLr(,»4 0 
S6»K4 3, *««4 5t*fex>F^U-h4 14H 
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5 l©**«c«JC6r*iaBtCBBPl/-Cfc0 1 ttHBitb 
*rflf£ $ h t £ cc tt , m*L<m 4*M#X«tt«Sa* 

o©fttt*r*4Bffc#*5l (S^T) it, 

ccBDi/rtoO. ^*ft«4fP3tf44»tctt. 0^ 

i/tt c 41 f txm timwtttt $ n 4 . io 

[ 0 0 3 9] JJWC, K±«^:^^m*itifc**54^nfe 

«8r^«tti*)tttc«A£n&. *8Msabrt*ci»f4 
0#NA«ttM*tt«ttft2 7 Ptc£&<*n, ft*<feJl>2 

o ©aassss 2 2 tc t >x mr 6««ft*sit«:« $ 

n4 0 ^^^2 7P*^gfffi3nfe^4^ii, 
*4. 

[ 0 0 4 0 ] MlfCBfbEttii, ±Bl/fc»rt<E)B«k# 
*> h 4 0K«ft3ftfcBfk 
*'*?L4 7 &ar«t4^fi»K«*3n4o *8MS* 

#*%ul2 0011112 3Kfct*r*?T'S'4«ftfk* 
KJ£Kfc3ft4, Bffc^*»2 8P*-fe»ffi3n&» 30 

7u-h4i ©Bfc#A5U«iu ccD«fk#aiia>& 

±KBi«OB<k^»lBftBK:»ffl3*i*. 
[004 1] (2) UltCtt. TV- 

.KBCMMMBB2 20«+*Sl/fc*. FfllaM 

«««2 3 4>B«c!>i8jfi«:*t/i:^*, cn&ttaisfi 

2 2, 2 3 it. ^m^mA^^Ucf;-^^ 

3 2|sj±£, #»J-*B3 6rE^KttSSlir«4. * 
SttWkDjte«*«B 2 2 , 2 3 it, * 'J 3 6 

*rc>4C4£4*&±or<,*4 0 

4 . ^ * >e«tt«B^ 5 «ss# 'j a** 

/?i^D^ *r *4V*tt<* y J: -? 

tT. st«y^H3 6*1««0fCo l*fc#->r, ft£ft«&2 
2, 23rit. (e- ) it, *-*>t^3 2<7>rt 

«£#y^S3 6rt&jisr4c4#rs4. & 

^%Ss2 2 f 2 3-Cit, ^nh>it. #y^J8 3 6rt£ 
ISnci«H, <**>tc, ftS«SIffi2 2, 2 3 

it. «tirr*cfc$fc, *-#>tW3 2±«ett#y-* 50 



M200 1 -202 97 1 
10 

4 £ H£ O r «4 ftMS^ - * I* tc J: -CWflW * 

3 2*a^a< 4 fe-SP#tf y -?B3 6 
tc&ssnr. co*'j-?B3 6isi±;^s^tcii«$n 

*• 3fc, tff*B«2 2. 2 3*1£«frf4&*-*>& 

2 3a»JLW*£i/r*«3ft4. 

[ 0 042] Kttofc j: 5 re, m^mm'*$m.& 

&fi>m&& 1 SccAIMtifcBfttfxtt. BMJMft 

lft-?i*-jiFt/i-ot:**-bjU2 0«:»E8h. #a 

AH »r ( 1 ) ^CCSi./^cSJS^MtfT^o 
*©B, *»**2 0«C£B8ftfc*M#Xtt. WW 
x3cBS2 7 Ppifcffliftl/oo, ^tt8*SS2 4pi4tt 
ttt/-C, tMttBfe2 2(cHifrr« 0 ctiKJ:*). Hue 

^b^cr ✓ - K«o>Ss^sS2 2 rat. *?LRf*i or 

«*B)««2 20rt»C*r^^3»A*Jii#, # 
Xj£ftSS2 4«l^&«g3n4**^ * »J Tg3 6 

or 2 *6B<cfi»shfcj*« 

34tcai«ir. ( 1 ) ^rsoAiSitccftdtiid^ 
tc. cc^> ( 1 > swcfto&Rflsrflfel/fc^a lot*, s 
iSSS^2 lBK|*^-7r#!;^B3 6|*lt»*T4o S 
tc. MW3 4± < CttffTS < 1 > SK^ofcKitr^O 
/c@^ (e - ) tt t ^i£8*@S2 4«tciai^->r % ^ 
-#>tt J F3 2©rt»4sJ« , J^H3 6^«:»tt'r-5 (H 
IMS) O 

[ 0 043] p^cc, wflt<mtwxws&&*>im 
stti stcfitg^nfcKfk^Aji, Kfk#A«u-?2i* 

Kt^ror S«-b^2 OCCjHBStli S*-fe^2 0 

rtr«, *©*v-K«(«:44i»r, ±BBfk#^4 l oB 
ft*-feji2 otc»EsnfcKfk#x«. Bfk#^a»2 

8PA<r3Ul/0^>, #^ffl(HH62 5rtt4ttSl/r, 
tmW&2 3lC*m?&. cnccj;D. ^V-K»W* 

4t«S2 3 rt*. *?W(*ior«4»jaaS2 3(^>rt 
skc 4 raft^^A 0 a*, fj*&%m% 2 5 ?e> 
tt»sn*B«^ *y-?B3 6rttaiiti/r**-# 
>tft*3 2*BKia»8ftfciM3 4«caijaar . 

(2) Stc^UfcSfS^tt^n^o S6tc, fifeg«S2 

3r«, a^g^2 itfttrr-/- FB^6«»sn 

4^uh>it. ^y^JS3 6rt&^SftSS2 5«ltc 
»^-#>tt-?-«ifiC[>J!fe«3 4±r (2) 3?tC 

^o^csrEtcfft^n^o ^^c, *s«sag2 3r«. 

teS^i^S2 5«^6±EB«K:lBAr 3 
<e" ) ^iSte^n, c©«* (e- > it, ^7-#>& 
^3 2^rt^<L^ l J^3drt45ijaUr, *S*3 4± 
X«tW* ( 2) 3?tC^0/cSri5tC|S5n4o ^4c5, fts 
«f§Effi2 2. 2 3(Ctol*t. ^-^tt^3 2©«Btc 

a»ai*4fts«3 4 4 ortt, ^^^citB^ifto^ 

B*»6ft&6Aa^*Bi»4C tifif&hifi, 
ri*a^^^^Co 
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11 12 

[0044] MKSS22. 23G>«tt4#y-7B3e ^I'fiMfc&t^JIfc&feir*, B-ft*rt-CJBir 

t A * <L ON*?: fix h G>« . C<D«»tt* »J [0048] WTK, **fe«^SiSficr>ISS^<t 

wwt©*y^t^D? ££M££H*r&£e:i uc. as (B> k^ua^?? 

«A&*fl«s*«tf^*^*T&fcaC)<Z>«1*4 [0 04 9] (3) iHMacDllSAft : Ottl/feJ: 5 

<tbr, «t«4>«>9WEp6tir^&tf. cn&naitt cc. MMSS22, 2 3«. te££ffi8L,&*-*>ji 

[0 04 5] ^n? tHKSM^rt* ^hn^>-b'>Ja^Stt*«t+l?. E t ,N' PF*"^ 

SS(*(0ii.««:«*>'S'SiiWiar'*6. CG>@5*C&, ^ «tt4^*>B*tti*«it&±ffiy$7ha3rii^^ 

^gss&&w*r*«s«i# y^tnter**./?* oat** y c©*7 

taj, ^*>ewtt*r**«i4#y^t»«S'* ^sioo^^t, *r, «*e«wi*irr**y 

r b j &*t>i/fc # C4>£9K:, mkc^p? 20 Tfrbfctfy (3 -7**^**7 *>> 

Bg) **^^«t*«si/fc# p*^^ttt©-««w«s««:^ia^s-¥-ewtt*y 

&. as (B> (cfti/fcwatw* «7 NttcetnS'r*. 

9 ?#misfttmm2>o i o o 5 0 ] -xic s at * 1 0 o-c£Aufe«?£ 

[ 0 0 4 6] S-F£«tt# «©#^*<E>jr@*- Wit^y 7ic*!t,i:S?M ( 4 0 0 k Gy<g£> ^JRN 

<-<^^»T|j^-0(C'^iC«tE^*Ci^<» S 1 20) , B+(5«ttii«>fC^3h>e*iSt€«*& 
-Cfcfl, C©ff*F^#0 hSl^o ? Tft*>*. 

ciia^r (ff«a««:ft<r«<:4Kij:- ? 'C) . * A^^Ktcm^tfeftofifatcwt/c. es^Battd 

y^s^e^tt-SrS^ci^r^^o ua^a?* (./c^^^&^niftai^ttfwt/, a& <b> ic^tfcjg 

[0047] ^*>ez»ji*y*70>^^. isa'c^sfc^TStr&ci^Bittr'i^r. 

KHS8r*0. *«J7 0 h>^*y -7P3"CX^>gg [o 0 5 1 ] Mttttefvl/^-^vfi? <B^: 

Xr^te^^T, ±!a^a ^ *fi^(t*cii, ^;^>K c a nXC 7 2 > «:ffl*T4 (Ar -^S 1 3 0 > 0 C 

6 tHWW 4#y^tt, ±i3t8»a©*^^«:^Pr > »rtE©W»iSj(t&*«^l/'C (Ar^S 1 4 0 > , fts 
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-*h£, fl«t/fcj:}fc. #Att8*B«2 4. 2 5± 
fCBffl,, IRM2 l4*K««7*>yy*«*i[ 
T4C4t\ ftkft?i&2 2. 2 3*ffti»'4C£;P'C& 
4. 

[ 0 0 5 2 ] CltoJ: 4fcfft!A£ftM^*lte:<l:n 
4*S J C8* 0 

[0053] CCX\ ftM«S*HR*4#y?VKfel' 
X. ■?£m#y-?*fMtt'4*<'?4, 

*ffl«r»r^ifc», la-a^tWFeiett 4 
•tt&tjwrscAai-c*, *y-?gKfc^c. 
©8144 ^*>e«(44^^vtfcQ*c^^c4^r' 20 
*4, a 5 (B> KTKOtcfflboyzytaL 
9 ^ftasitccfci'-c. *^vA#w#»ca&i,ft 

✓ -? B4>B£i*tt9CC J:VC^ l/IT ^ 

^£$-tcg£T4C4&siir';fc4*\ **Hrtx* 
1*. # y -*a * s.«ar 4* »j 4 uc ?'p ? * sa^i* 

c4#i?*4. 30 
[ 0 0 5 4 ] a*, ±smnssu. tt«*ta»i/fc^ 

«>- W*w*r*tt*ra±Ei - tc#tt 1/ r i -4, *o>fc 

7p 9 *£g£f**>fcfr4tf 'J ^afcJ:^ ra^JWE*. 

ct#v**>. tit. tmuiwmvmi sw© 

aac^-Ctf* <S51Wxfc4^l«fb#A> ^AO&tr 
C 4 #-C * , MfMSft*®* - tt^±«W!U(te)* 
®k*t\ SESfoS <*»*>4t'**KK> sPMtca 

[ 0 0 5 5 ] C £ X\ * "J -?a 3 6 *»sW&^p * * 
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14 

tt&-/*>e*tt4«0H**fS»«c»B3n, £f*4 1/ 
rttMW<!>ttfite^fcft»«:rt±r 4 «*: ^ cc % ✓ 

* < «*:MvC 1/5 5 C , 'J 

(,'4C4tCj:vC, tt«Sff()[)3a«*S»4C4t'C* 

£«ttfc J: CX-Y * >£M±*»J: OT«lt3WS#4flc 4StT' 
$9B0a&HMi <*%ft«l*l*WR> 

y ?Mcc^urtt«Jb(caitr4c 4*wc»n 

[ 0 0 5 e ] at*, ae^t/fcies^- a 
set* x r * 1 0 0 «c ^ t - r bbw^k: <t: xm 
+£m* i )vz£f&L<tc>>>K mmm&ctKix. m 
nsicj: - xm+m&Vi* 9-?*irttr& cttoxb 

#T4fei«>K:3-r,'U^^5j-7 3 ;>^i^ -<^>e 

&#. raft^i4B*w^4^y^4<Si5)Pif6r*nii:, 

HHBtlTS'47'o 9 ^BS*t^rtT 4R«C. 
*tt*:ft#'*'4*^^A4*«fc^*>E»tt«:tf#*4 
^ / -? B 4 l/C . ±2a*ttP( 4 1 t»i 4«9® €rflc ^> 

W***WS*4C44l/r4<^. 

4 ^ p ? ? X^Wc J: -?tr# i' -?a * i/ r *> 
J:tf», B*e«Mtt1*4T4 j e>'^A*S'7o 

s>«^a^£«ti[>aw[>^(cj: vc^^>c t&x 

*4o ^adtt^A^-AtttiC, S^4*^^fl>14BKii£ 
IVC . m^m]± 4 ^ ^ > f£^ii 4 *WW 4^r^c?>s 

[0056] ±S2**6«T4*. *y^««« 

r4*y^«rSsW4ttttti/t:, s^e^ji^fi-^T 
4fc»<D* x t^J: =r>e««i^«#T4^^ 



V 
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15 

tlsXbAl*. flAlt B5«cftlrfe:Tfl 

■r 4# n -^iKitfsijftttttBMUD* s ?> 

£S*4C4KJ:^r**l/C«>J:<r>. 
[ 0 0 5 9 ] ttfc, ±fiU&*Ml*Ctt, «R«i**-# 
>tt*±«:fflttS<ti4C44l,fe#. NflK*&tt£ii4 

l*Ttttt*&ttr4&ft4 t,TJBt*4C 4#>n*C* [B2 ] »-b*2 Oatta**** KBttXB-C**. 

4, ft4l*t*. ±£ttttBS(C«l^c. *R*8«:*ifiicciE [B3] *fc*2 0a>Wrt**foT aKSHBB-CJ^ 

«W4*-5K>ttw«* , c 1 time j:-jr«*sn& [B4 ] i swiHttorwaat 1 **. 

tt*£«^4C4fe^rrcfc4o ^4 < 4 [05] ? >*fi^t*©1irtt»fe*»WB'C* 

I«*«»A4C4k:J:vC. fOttflUh?, £&3ft£ 4, 

4#t?», A*tor««tt*«A-ci>*nfc ±BttN 4. 

4. 4 0 

[ 0 0 6 0 ] *fc, «i*UfeSt6»Ck*, «W-g*Hi4 20 [RJMtfHl] 

Y^>^ft4«tt^4MKWtiSHSftccanr4 ! 5HBWW 

jfeWfl-Klfc, fB-?gi£tt4 Y*>e*tt4**#T4* 2 1 -flSIBHM 

tt«ttft{|»^4ltHK:a^T4C4^*CS4o COQJ:^ 2 2, 2 3-%mm% 

frflMtt*titt4ttB4l/rt*, **il2 0*E«*6 2 4. 2 

P>4P5ti^B^Ufc@S7"fe>yU*a^, 26, 26a, 26i>~*^U-* 

ft^*<^S©.tt»<)C>ajS*«tffit l 4^A^>^ # 2 7 P-»|4^SBB 

^fc#HKft«Jf5aft-b>**->f * ✓--*4ldt*>**# 2 8 PHBffc#**S5 

H r 4C4^t J #4. ±Sa«fiS7-b>^'J4tfA4^Hr 3 2-*-10S^ 

sue safe?- 44. «mfiW^«iaiic8iA^ 40. 41 u- h 

£t;4o CCC. ±B**'J * *#*4»K^fc*** 4 2. 4 3-tttHK 

MSA44. tt«^S^«^4«*5Si*-Kffc*ftCCJ: 4 3HWW*?L 

4tS8**W*C. -HffcftiRa8«3»S<ft4»4*SJB 4 4. 4 5~*S« 

<0^(iMliiSTT4o *fc. ±fi*# l» ? *#*4ncy 4 4 A, 4 5 A-ffi^H* 

* ^-^4**14*6^4, -rf*/-JHBlt**<tt 4 8HB(3W*?L 

4tt£aSB©*tt«ttl6T9'4. KpT. ££<?ft4 4 7~Bffc#*il 

*SR ij * *#*4MDH8ffc»S^*4Ut* * /-A 5 0 . 5 1 -SrWA^l 

ittK4. Sai«ttX4^Hff«i^^rCtt a r4C 40 5 2 , 5 3 -Kit*' Aft 

4fc<fc*), H»*U(a^Hs>^ab4i»tt-)f*/-^i(l 5 4. 5 5"!l:7 
ft-b ^igfiU'r 4 c 4#^C H. C CO J: ^ fr-fe >^tc * 

[H7] 



<CH*)hi 




HU. «ire©ft±«ra4C4^t i *4* 

[ 0 061] w±*»fl©<»«lic^*riftwi/fc^» 

W^UItrff 4C 4li2Mt**4. 
[BBOWKtBHM 
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